Introduction
Phaseolus lunatus L. is one of the main legumes grown in the tropical region. Its cultivation is of great social importance, mainly in the Northeast region of Brazil, where it is an alternative of income and food rich in protein (Oliveira et al., 2004) . The fava has great adaptation to the edaphoclimatic conditions of the Northeast region of Brazil. However, it is low productivity, due to the non-adoption of technology (Alves, 2008 , Cavalcante et al., 2012 . In addition to being exploited as a source of income and food, it can be recommended for green manuring, producing positive effects on physical, chemical and biological conditions of the soil (Pegado et al., 2008) .
The cultivated varieties of the fava bean are annual or perennial, with determined and indeterminate growth habit. According to Melo (2009) , the determined growth habit of fava beans shows the complete development of the terminal gemma into an inflorescenceshrub or 'bush'-or indeterminate that is characterized by the development of the terminal gemma into a guide -climber type.
The study of the development stages of plants is defined phenology, allowing us to understand the relationship between the morphological and physio-logical characteristics of plants and the factors of the environment (Ventura et al., 2009) .
The study of the development stages of plants is defined phenology, allowing us to understand the relationship between the morphological and physiological characteristics of plants and the environmental factors (Ventura et al., 2009) . The study of phenology is an essential tool for the cultivation and management of plant species to be conducted in an adequate way, in addition to understanding the dynamics of the ecosystems where these species originate and develop. Besides, phenological information is relevant for providing a basis for the adequate system of management of the plant species in the field, allowing a more efficient and ecologically correct exploitation of the resources (Carvalho Junior et al., 2011) .
The phenological study of this crop is important to improve cultivation, helping to make decisions about cultural practices such as fertilization, weed control, control of diseases and pests, aiming at greater productivity. The objective of this study was to describe the phenology and development of the fava bean plant in the different phases in the municipality of Teresina-PI.
Material and methods
The experiment was carried out at the experimental area of Colégio Técnico de Teresina (CTT) of Universidade Federal do Piauí (UFPI), in the municipality of Teresina-PI, under the coordinates 05º02'58" latitude (S) and 42º46'55" longitude (W) and altitude of 74 m, from July to October 2014. The climate of the region according to the classification of Köppen is type "Aw", characterized as humid and hot subtropical (Andrade Junior et al., 2004) . The average annual rainfall is 1,377 mm, with rains more concentrated in the months of March and April, with average temperature of 27 °C and relative air humidity of 74%. The soil of the experimental area was classified as Quarantine Neosol (Embrapa, 2006) .
The planting was carried out on July 2, 2014, using 'Moita' fava bean seeds, with determined growth habit. The spacing used was 1 m between rows and 0.5 m between plants, totaling 200 m 2 , four seeds were placed in each pit, fertilized with 2 liters/pit with organic manure of goats. On the fifteenth day after sowing (DAS) the thinning was carried out and only one plant was maintained per pit.
The phenological development of 'Moita' fava beans was evaluated daily based on a scale adapted from the phenological scales proposed by Fernandez et al. (1982) and Fehr & Caviness (1977) . These are the developmental stages of common bean (Phasseolus vulgaris L.) and soybean (Glycine max (L.) Merril), respectively. The designation of each step is represented by a code consisting of a letter and a number. The letter means the phase within the cycle, i.e. the letter "V" refers to the vegetative phase and the letter "R" to the reproductive phase and the numbers indicate the position of the stage of development of the plant within the scale. For phenological description, five rows were used; each consisting of 5-meter rows containing 10 plants, totaling 50 plants, which were monitored continuously from the emergency. The instant at which 50% or more plants of the row reached the stage in question was defined as the beginning of a certain phenological stage. Thus, the frequency of occurrence of the phases was the main criterion to determine the phenological evolution.
The mean height of the plants at each phenological stage was determined by measuring the height of all the plants of the repetition, from the moment of the change of its stage, with the exception of the VE and VC stages. With the aid of a scale and considering the height of the central foliole of the leaf of the branch of greater height in relation to the soil, the average height of the repetition at each stage was considered as the arithmetic mean of the plants contained on it.
Results and discussion
The biological cycle of 'Moita' beans consisted of eighteen development stages, namely: VE-cotyledons exposure above ground; VC-primary leaves expansion; V1-first trifoliate leaf expansion; V2-second trifoliate leaf expansion; V3-third trifoliate leaf expansion and secondary branch primordia appearance; V4-expansion of the fourth leaf trifoliate; V5-fifth trifoliate leaf expansion and generally the first leaf of the open secondary branch; V6-sixth trifoliate leaf expansion and generally the second leaf of the open secondary branch; V7-seventh trifoliate leaf expansion; V8-eighth trifoliate leaf expansion and a large increase in the number of secondary branches; V9 -ninth trifoliate leaf expansion; V10-tenth trifoliate leaf expansion; R1-first floral cluster -Pre-flowering; R2 -first open flower -Flowering; R3 -first pod appearance; R4 -beginning of grain filling; R5 -pods with developed grains and R6 -beginning of maturation.
The 'Moita' bean plant sown in July 2014 under dry conditions in Teresina-Pi took 89,14 days after sowing (DAS) so that plants reached R6 stage defined as beginning of maturation (Table 1) , and 114 days to complete its phenological cycle, that is, from sowing to the last harvest. Results of this research agree with Lopes et al. (2010) , which state that beans present variation at the beginning and at the end of their cycle, depending on the variety used, with germination varying from 6 to 10 days, flowering from 46 to 60 days and maturation from 84 to 97 days. Frazão et al. (2010) , working on ten fava varieties in the State of Paraíba, observed difference between the number of days for pod maturation varying from 99 to 136 days after emergence. Melo (2009) , in a research with thirteen varieties of fava, concluded for variation in their total cycle ranging from 60 to 138 days, and out of the thirteen varieties evaluated only one had specific growth habit. It took 41.26 days after sowing for 'Moita' bean reaching the reproductive stage of development. It took 7.02 days for plant to emerge (hypocotyl emergence and consequent cotyledons emergence was adopted as germination criterion), thus reaching the vegetative stage of emergency (VE), the first stage of vegetative phase, and 1.97 days after emergence (DAE) plants reached the cotyledonary vegetative stage (VC), which lasted for 3.33 days (Table 1) . Results agree with Oliveira et al. (2014) , who working on fava bean, with a determined growth habit, semi-erect 'Moita' type, reported that emergence of seedlings occurred on average at eight days after sowing.
From vegetative development stage V1 to V10, 'Moita' cultivar required 2.86; 3.18; 2.29; 2.43; 2.97; 2.89; 4.38; 3.85; 2.36 and 1.73 days, respectively, to complete each stage of development, so that 50% or more of observed plants reached subsequent stage (Table 1) .
'Moita' cultivar shows determined growth habit, and from V10 begins the reproductive development R1 (pre-flowering). The plant required a longer period during reproductive phase to complete the development of each stage, with the exception of R2, when compared to the vegetative stage of development. It took 10.34 days for the full development of R1 (First floral cluster / Pre-flowering), period for plant to develop from R2 to R3 was 3.75 days, the shortest stage of development of the reproductive stage, this phase extends from the opening of the first flower (R2) to the development of the first pod (R3).
The beginning of flowering occurred at 51.60 DAS. The result of this research is within the range found by Frazão et al. (2010) , who working on ten varieties in the state of Paraíba, observed that the number of days until flowering counted from the emergency ranged from 41 days in the Cara-de-velha variety to 82 days in the Boca-de-moça. Results obtained by Oliveira et al. (2014) concerning to flowering of fava beans was 40 DAE, when working on water deficit in the vegetative and reproductive phases from 20 to 100 DAE. The same authors found 37 DAE for fava bean flowering under full irrigation, that is, there was no significant difference, for the beginning of flowering of fava bean cultivated under water deficit and under full irrigation, thus confirming that the time for beginning of flowering is a characteristic of the cultivar. Gomes et al. (2010) , working on 'Moita' cultivar fava beans for selection of genotypes with desirable characteristics, observed that flowering and ripening of this accession occurred on average at 56.65 and 101 days after sowing (DAS) respectively; these results are higher than those found in this work. Oliveira et al. (2011) also found different values from the results observed here; when comparing eight accessions of fava beans, the authors observed variation in the flowering period from 55 to 107 DAS.
The R3 stage started at 55.35 DAS and its duration was 5.50 days. The duration of stage R4 (beginning of grain filling) and R5 (pods with developed grains) was 15.51 and 12.78 days respectively. These two stages of development were the longest of the plant's entire phenological cycle. The entire reproductive development (R) phase of 'Moita' cultivar (from first floral cluster appearance to the beginning of maturation) lasted 47.88 days. It took 76.36 DAS for 50% of plants to reach the R5 development stage. Results of this research are within the average found by Melo (2009) , who evaluating 13 varieties of fava beans observed that the number of days for plants to reach the developed grain phase (in this study defined as R5) ranged from 50 for 'De coca' cultivar to 100 days for Rajada vermelha cultivar, all after sowing.
Harvesting started at 90 days after sowing, when pods showed field maturation (this stage is characterized by the change of pods color fro, green to beige) and were performed every 12 days. Harvesting occurred at 114 DAS, totaling three crops. Results resemble those found by Simeão et al. (2013) , who worked on boca-de-moça fava bean sub-sample, and report that pod maturation began at 74 DAE. Total plant cycle was 117 days.
Conclusions
The 'Moita' fava cultivar shows 18 stages of development, being 12 vegetative stages and 6 reproductive stages.
